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Table 10]= % Cu-CeO; ¥ Cu-Nb-CeO, =
] q— UER2IT}. Cu-Nb-CeO, (1%)
T EW2(172.30 mYg) S YO
Cu-Nb-CeO, (5%) Zuj= 7} WO BET EWZ)
(159.18 m/g) < LJERYQITE 1 wt.% NbOs7} B2 %
Cu-CeO, Zjjito] Cu-CeO, Zuj R} %2 BET &
WAL Zhet) o] A= 470 NbOs7t Cu-CeO,
Zuj| o] BET BHAS Z7H)7]= AL Bojzef*?,
Nb,0s 2] SFo] Z7)5}o] wha} BET fHzlo] 7hAashs
& 5= Utk CeOroll TgFe] NbOsE H7FsHH Cu2t
CeO, Ato]9] 733t s g0 = Qlsf Cuf] S
o7 4 QP! AWA 0 R Cu-CeO; Y Cu-Nb-CeOs
Z0 9] BET EHA2 thgat 22 A8 4619
th Cu-Nb-CeO; (1%)- 172.30 m’/g > Cu-CeO,-
169.45 m’/g > Cu-Nb-CeO, (2%)- 165.76 m’/g >
Cu-Nb-CeO, (3%)- 161.60 m’/g > Cu-Nb-CeO; (5%)-
159.18 m%/g. E3t, 7|33 w0 Hal= BET EHZ]
7} EU8t AL whEck Cu-Nb-CeO; (1%) Zufjgh
Cu-CeO, ZuljErt o & 7]351](049 cm'/g)E
744 a1, T2 Cu-Nb-CeO, Z1j= o 2o 7|3 5y]
= vEhdich
Fig. 1o]i= AlxH &0i2] XRD #4] 235 e}

Table 1. Characteristics of Cu-CeO; and Cu-Nb-CeO- cata-
lysts

BET surface Pore  |Cu crystallite

Catalysts area volume size
Yy’ | (mg | (m)’

Cu-CeO; 169 0.48 15.2
Cu-Nb-CeO; (1%) 172 0.49 12.8
Cu-Nb-CeO; (2%) 166 0.47 17.3
Cu-Nb-CeO; (3%) 162 0.46 18.8
Cu-Nb-CeO; (5%) 159 0.45 19.7

Estimated from N, adsorption at -196C.
PEstimated from the Cu’ (111) XRD peak at 43.3°.
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e A7 AAYAZ77F F718KeE Cu-Nb-CeO,
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S0 Afo]ofl A Nb0s 2] FA|ge] S7ketol whet i}
9] NbOs7F Cu & CeO, 24 WS @il Cufl
A= A7) dlzolt
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HATHE Yegleh A%E BE Suj 100°Ce]
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o wzm 4 4 gk 3 WA A ] &
AkEl Cu09] 3Hlo| sgEich. & WA 13= CeO,
o} A4BAEHE Cu00] 849 ol uix|ufow
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Fig. 1. XRD patterns of reduced Cu-CeO; and Cu-Nb-CeO>
catalysts
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3.2 Catalytic performance
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Fig. 2. Ho-TPR patterns of Cu-CeO, and Cu-Nb-CeO, catalysts

L
120

100
80 - \
—_
)
§ eof
§
2
s 40 |- equilibrium
8 —@— Cu-CeO,
8 —H— Cu-Nb-CeO, (1%)
20 - —&— Cu-Nb-CeO, (2%)
—W¥— Cu-Nb-CeO, (3%)
) ) ) ) —— Cu-Nb-CeO, (5%)
240 280 320 360 400

Temperature (°C)

Fig. 3. CO conversion with reaction temperature over Cu-CeO,
and Cu-Nb-CeO; catalysts (reaction condition: GHSV= 72,152 h';
H,0O/(CH4+CO+CO,) = 2.0)
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Cu-Nb-CeO; (2%) > Cu-Nb-CeO; (3%) > Cu-Nb-CeO,
(5%)9] AR FA et 1 wt.%9] Nb0s7}
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Fig. 4. Selectivity to CO, and CHs4 with reaction temperature
over Cu-CeO; and Cu-Nb-CeO: catalysts (reaction condition:
GHSV= 72,152 h™'; HoO/(CH4+CO+COQ;) = 2.0)
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Fig. 5. CO conversion with time on stream over Cu-CeO, and
Cu-Nb-CeO; (1%) catalysts (reaction condition: T= 400C,
GHSV= 72,152 h™; H0/(CHs+CO+CO;) = 2.0).
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